ABSTRACT The incidence of needle-stick injuries and the reporting attitudes among dentists in the north of Jordan were assessed with a cross-sectional survey. The study included 170 general dental practitioners (119 males and 51 females), of whom 113 (66.5%) were injured within the preceding 12 months. Needle-stick injury was significantly associated with higher age and a higher number of patients treated daily. Of those who were injured, 77.9% did not report the injury. Reasons for not reporting needle-stick injury were: because it took place before use on a patient (41.2%), ignorance of the risk (20.8%), being busy (25.0%) and dissatisfaction with follow-up procedures (13.0%). The study highlights the need for continuous education programmes about handling of sharp dental instruments and reporting injuries.
Introduction
Serious infections can be transmitted in the dental practice when percutaneous injuries occur. Hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV) infections have been recognized as occupational hazards for dentists and other health care professionals [1, 2] . The extent to which practising dentists follow recommendations to minimize their risk of a needle-stick injury varies. Neither the magnitude of the risk of needlestick injury nor the practices associated with it have been defined [3] [4] [5] [6] . However, the transmission risk is influenced by the type and number of microorganisms present in the blood, presence of visible blood on the needle, depth of the injury and size and type of needle used [7] .
Dentists' reports of compliance with recommended infection control practices and universal precautions against HBV and HIV infection increased between 1994 and 1995, but most dentists apparently have not adopted universal precautions [8] . Adherence to infection control procedures, especially barrier protection, has been linked to keeping the incidence of these infections low [9] . Recommended infection control practices that apply to all settings in which dental treatment is provided are available [10] .
Although needle-stick injury among dental health care workers has been explored in several industrialized nations, very few data are available from developing countries. No data have been reported on needle-stick injuries among dentists in Jordan. Therefore, this study was conducted to assess the incidence of needle-stick injuries among dentists in the north of Jordan and describe their attitudes towards reporting such injuries.
Methods
The study was conducted between 1 November and 31 December 2004. The sampling frame was 414 practising dentists who were listed in the updated register of the Jordan Dental Association. The sample size was calculated assuming a prevalence of needle-stick injury within the preceding 12 months of 60% of dentists. The calculated sample size with α precision of ± 7.5% and confidence level of 95% was 164. Using a random numbers table, a sample of 180 dentists was selected to compensate for non-response.
A structured, self-administered questionnaire was designed to describe the occurrence of needle-stick injuries among dentists. The questionnaire sought information about sociodemographic characteristics such as age, sex, marital status, years of experience and average number of patients treated daily. The questionnaire included information about the frequency of being stuck by a needle or a sharp instrument while at work during the last year, and the circumstances of the most recent needle-stick injury (before use on patient, during use on patient, after use on patient, disposal-related or any other specified circumstances). The definition of a needle-stick injury was a percutaneous injury of any depth caused by a small-, medium-or large-bore hollow syringe needle which did or did not involve visible blood at the time of injury. A yes/ no response was used to assess whether the dentist reported the injury to a family medicine health worker or to an emergency medical service.
All dentists were visited in their work place and verbal consent to participate was obtained. The respondents were assured about confidentiality. Continuous variables were described using mean and standard ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ deviation (SD). All categorical variables were described using frequency tables. Data analysis was performed using SPSS, version 11.5. The chi-squared test was used to assess the association between categorical independent variables and being injured.
Results
Of the 180 selected Jordanian general dental practitioners, 170 (94.4%) agreed to participate in this study (119 males and 51 females). Their mean years of professional experience was 9.3 (SD 6.8) years, range 1 to 32 years, and their mean age was 34.0 (SD 7.7) years, range 23 to 55 years, with approximately 76.5% being younger than 40 years. A total of 143 (84.1%) dentists had been vaccinated against HBV infection.
Overall, 113 (66.5%) of the dentists had been injured by a needle-stick at least once during the preceding year. About one-third (33.5%) of dentists had not been injured, 16 .5% had been injured once, 22.6% twice, and 27.4% on more than 2 occasions.
The incidence of needle-stick injuries by demographic characteristics and workrelated variables is shown in Table 1 . Needlestick injury was significantly associated with increased age (P = 0.048) and increased number of patients treated daily (P = 0.045).
The circumstances of the needle-stick injuries are given in Table 2 . Among those injuries, 32.7% occurred before injection, 30.1% occurred during injection, and 30.9% occurred after injection. Only 6.2% of injuries were sustained during disposal.
Of the injured dentists, 77.9% had never reported any of their injuries. Reasons for not 
Discussion
This cross-sectional survey investigated needle-stick injuries only among dentists, in contrast to most other studies which evaluated needle-stick injuries among health care workers in general. The frequency of needle-stick injuries among dentists in this study (66.5%) is less than that of health care workers in other studies. Chen et al. reported that between 71% and 76% of Taiwanese nursing personnel had experienced needle-stick and sharps injuries [11] and Guo et al. found that the prevalence of needle-stick injuries among Taiwanese health care workers ranged from 61% to 93% [12] . On the other hand, the frequency of needle-stick injuries in our study is higher than the 58% reported in the only regional study on such injuries in dental health care workers in Saudi Arabia [13] . Identifying the circumstances of injuries is important. Being stuck during needle recapping after use and during injection are the most common and most serious needle-stick injuries as this has the potential for HBV, HCV and HIV infection. In our study, 12.4% of injuries were sustained during recapping and before being used, and 11.5% of injuries were sustained during the opening of the needle. This type of injury is less risky to dentists, but, if the needle is subsequently used, it is potentially risky to patients. We found that 6.2% of injuries were caused at the disposal stage. These are areas that may be amenable to improvement through participation in training related to infection prevention and provision of appropriate sharps disposal containers.
The non-reporting of needle-stick injuries in this study and the reasons for it are disturbing; 77.9% of dentists did not report the injury. These results are in agreement with those of Guo et al. who found that 81.8% of all injuries and exposures were not reported by Taiwanese health care workers [12] . Reasons for not reporting injuries indicate a need for continued education about the risk of acquiring blood-borne pathogens from such injuries [14, 15] . HBV vaccination [16] , which remains low in developing countries [17] , the use of post-exposure prophylaxis [18] and the use of improved engineering controls may circumvent some of the shortfalls in this area.
One of the limitations of our study is that recall bias may have occurred in the responses, especially for events that may have taken place a long time prior to the study. More rigorously designed studies are required to further assess adherence to infection control guidelines [19] .
In conclusion, the general incidence of needle-stick injuries and reporting attitudes among dentists found in this survey are of concern. Safer work practices and instrumentation and continued worker education, with particular regard to post-treatment handling of sharp dental instruments and equipment, may reduce occupational blood exposure among dentists in Jordan. 
